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(54) NONREDUCING OLIGOSACCHARIDE, ITS PRODUCTION AND USE THEREOF 
(57)Abstract: 

PURPOSE: To obtain the subject new tasteless or low-sweetness noncrystalline, hardly 
crystalline or crystalline oligosaccharide, good in solubility, having a trehalose structure in the 
molecule and a moderate viscosity, excellent in stability and useful for foods and drinks, 
medicines, etc. 

CONSTITUTION: A nonreducing oligosaccharide of the formula, a~D- oligoglucosyl- a -D- 
oligoglucoside. Furthermore, the nonreducing oligosaccharide comprises 4 or more kinds of 
glucides and preferably a -D-maltosyl- 01 -D-maltoside, a ~D-maltotriosyl- a -D-maltoside or 
a -D-maltotriosyl- a -D-maltotrioside. This nonreducing oligosaccharide is obtained by reacting 
a sugar transferase (e.g. a cyclomaltodextran glucanotransferase) with an aqueous solution 
containing trehalose and an (X -glucosylglucide, etc. 
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RfWfffflS-a-fc*, JBMfiU 73-h*-X WB-T- 
3 3 0*7A (5ftI3t*fi*XSIHta:^tfc«) Sffl^fciftjt 

T7*c£StilO. 5m 1 /^TSSU SUBiffH-R I - 8 
0 1 2 aiCV-Hcj££tt«at) TMWc. 
^2 tC?K7o 

[0 0 3 5] 

[«23 



( 8 ) 3 1 8 2 6 7 9f 

15 16 



11 




<#) 


ttjRJt: 
{%) 






3 3,4 


10 0. 0 


V ;y h h y T ~* X 


p I 
P I I 


2 8.5 

2 3. 3 
2 5.9 
2 1* 6 
24- 1 


10 0. 0 
3 5. 0 
6 5.0 
8 5. 6 
14.4 




P I I i 


1 9. 7 
22. 8 


9 £ . 7 
7. 3 




P I V 


18. 7 
2 1.4 


9 3. 5 

6. 5 




PV 


17.8 
2 1*0 


9 3.4 
6. 6 



(*£> ft*, PI, P I I, PHI. P I V, PVtt, * ftVJlCDSft* 
t5. 

[0 0 3 6] «2©lt*3S>SW6*»aJ: , 5K:, R*** 

co»KP I. Pll, phi, Piv, PV*5S 

09^3K^tt^;i/n-xm-a-S3 cop I tfit&tfMS^t)© 
co, Wa-7lM41^JL®P I I , P T I I , P I 30 
V, PVtt8 5 %SX±<D^±lzSLmX'$)^>Z.ti)mmi' 

[0037] -5-n-?ncDSj«;«i*^«ffcJc*fi!tbfc»K 

^'I4^5 1 ^->3£M«I& (XT- 10 16. N a' 33, 

fiyAftm&fT-orCo mm*fo&2. 0cm, fiSlm 

^JC^&if, #?APW*£5 srtCllWL-ao, 40 
SS$?<£«&(C#bT5 v/vXflPA, £tUC5 5"CC0fi 
*SSV0. 1 3 T«E b T#l» b , «r f' b fcSSSt 

aH^>*X2S^« b , **i-ptti«*iiflaMt*fi£ was b 

P I 9 % , PI I T$J 6 5%. P 1 I I Tift 8 2 
%, P I VT«8 0%, PVTfi7 7%-?&-ofc. 
fflMte. ^fl^tl P I T 9 7 . 5%, PI IT98. 6 
%, PI I I T9 9. 5 %, PIVT9 8. 4 % , PV 
T'9 8. 4 50 



[0 0 3 8] Sfc£tt5<&*rfcfc^b;fc*lttfl»WK 

[0 0 3 9] 
[13] 





mm 


D E 




{%) 




P I 


9 7.5 


0. 8 3 


P I I 


9 8.6 


0.3 5 


P I I I 


9 9.5 


0. 10 


PIV 


9 8.4 


0.2 7 


P V 


9 8.4 


0.2 3 



[0040] «3©ss^ewe*^«t5K. i^-rnw 

n, Sr fc £i£ b fc«f M tt ^ fft H©M id^iSjntt T* 
[ 0 0 4 1] 

[hi^a-5 {f)izi7^7-+i\z£%mmftm'^m. 

A-4fc*UT«SLfc#jB7Ctt»K«ift. Pb PI 
I, PI I I, PIVXS1 PVCOttlfilbOmg 
5 0 mME^PtSSffft ( P H 4 . 5 ) lml WMM 
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Vvrft©«,&?5> S LT^p — X£ hl/AD 



( 9 ) mm 3 1 8 2 6 7 9 *f 

18 

-XO^^ttiStlfc,, j&m£tUt7\U'P~X£4, F 
1/AD-X§1, ^©ffi/S^WttlWife^^tC^T, 
[0 0 4 2] 
ClS4] 





(%) 


h 1/ a a — ^ 
(%} 




P I 


3 8.2 


6 3.8 


1 . 0 7 


P I I 


5 2.0 


4 8.0 


2.08 


P I I I 


6 1.4 


3 8.8 


3. 02 


P I V 


8 8.3 


3 1.7 


4 . 0 9 


P V 


7 2.9 


2 7. 1 


5 . 11 



[0 0 4 3] &4<D&MfrZW<bfr-f3:£olZ< i^l/PT 
S y — tftcj: 0 . *»5ctt»H P I «x";i-P-X 1 
t b WNP-X 1 $H*fc$M*Sn. ^StcIMSMP I I 

#«5c1£*SP I I IU^3-X3^fthWND- 

x lft-T Kft^sti, #a7ctt«KP i vteiOLo— x 20 

PVIi^2-7 5S'fi F U-AP-X 1 ^HHC^lRS 
[0 0 4 4] 7>P7 3 7-ifC0S«4#tt^#* 

-rat, cn6#a7ctt«K©«Bttth wnd-x^ 

CX^P-XtH^c*- 1, 4S^- t>L<tta-l. 

6*s-&T»'&u&itftT?, ^nen, pi«fw\p- 
X 1 tH^c^p-X 1 ^^Ifr&Ufc^l-n— ^Mft 
S3 0#S7rl4*fStT\ Pi I tt F l//\n-x i 

TtttWrSfT, Pi I KihW\D-xi^l;»3- 
x 3 »f^Lfc^3-XtM 5 W^igTCtt^K 

T, p 1 v f- i/A p— x 1 fr^tc p — x 4 

ts-&Lfc^3-^m^«6©*a7ctt«KT, pvh 
fc\ ramtc &&5c&mmm^ pi. p 1 1 , pi 1 

I, P1V. XttPVt|3-757- t?£f£ffl 

#«7ctts®p i . p i i HiHSPsnr. p 1 1 
1 x© tp 1 <Dift=?izftmzn, p 40 

I VUTfh-XCl^tP I 1 © l^fciHSS 
tl, PVttY^h-X©2^fi:P I © 1 a^FK^S 

[0 0 4 5] U±©tt*^6, *»lW©#jB5fcttlf«£ 

K±j£»*C£-DT£j*Lfc#«7ctt*FK, PI, PI 
I , PI I I, PI VFJPVIi, ^tl-etx. a- 2% 
nyJl/M/AD-X a ---7^ h ->;i/i/;up -> 50 



F) , a -VJU F ->;V hW\P — X a-TJI/h 
F U ^>-}lif)]/Zi-> F) . a-Vjl/hhUty^M'A 
P— X a-Y;i/hff-7ty)^^yH) , 

a -v;H--r F 7=*->;V F WM3—X (gU£, b-v;1> 
h^>^^-->;i/^JI/P-> F) S.tfa -TJlh^yi?-*^ 
a-TJl/hA^ittyJ^i^ 
->F) TTP^n^a-^U P~>JVFW\P — X (G. - 
T : (IL, GttiOHJ U n tt 1 fil_h 
©S^BftU Ttta, a- F l/AD-X^S*t 

) -efc-stflWrSn*. 

[0 0 4 6] 

[H*A-6 F W\P-X«ifi£WT£#Ii7C 

«It FW\P-X©iS»] |Rf»ff^-^R«| (W&t 
^IIIttSC^fttSBJft, S t fi=feA-1'>T f >y^X#4) 4 0 

S»»^7K6 oil«l;Mig»L. ^©»«*4 5 

1C, PH6. 5£SISLfc&, H^A-2©*ffiTtSS 
■H-. *3fiC h W\P-X«ji£^T£#j§7ctelSK££ 
7 5 7-f ( ± 13 t: '! • ft"* X £ t*rt i? ?±M 03 . ffiSfiX" 

ji/p^-a) siMSHfc&#*rt&g£fc>3 i ommuz-x 

4 0P#WM^^i±. ^^T'ttLT, »3l£^ft$i± 

-r Jt- >$tm$imizTsm l , m&m e 0 % \zmm t fc. 

^WM^i-ttH^^fcO 2 9. 5 %<D h WAP-X* 

K (^^7?/4*rt^1±K5l:, «fp*CG 6 0 0 0., N a 

iC, 6 0°C, SV 0. 4Tf hkAD-X 

9 0 %© h l/An-X^tl/H>fc. +?§^««S« { J 
7 5 %^iS«Lfc^. IbdftfctO, ifliUhl/A 
n-X#7KISI? J *$' t ]2 %;jpx.Tf^^b. naj^4 5% 
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«fcO 1 5 0 k g/cnf COMf±lZXmMLfc, Z\tltm 
ttfc#^ilB:3>^7±fc*Sfti&5|5*ttMU 3>^T 

tfel^ITL, h W\n-;*a7K*S»l»*£#fc. 
[0 0 4 7] 

[HSfcB-1 a-D-rtU^iOtOv-JU ot-D-:* 
U 3* X* )l □ -> KODIS] A - 6 co^^T'iSS L fc F- 
W\D-7 5 0 a»ffRtXa7&ttlR»»^4M)P«l (D E 

#i ) 5 os*a5?:*i 5 ommmzbummBL, 

»***«6 01C, PH6. OCl/T, ;WW-7f 
7G*-t7^ 77a*By?a7^ Ht^X h U > - 

it4 o^p^sj^s-a-. o ott3 o#mfln#fc 

LT, »*S*ffi$-&fc 0 uC«*M5 5t. pH 
5. OiCLT, 0 -727- tf (:f#ir£{t^XSM*5£ 
fia<3-7S7-t'# 1 5 0 0) *S7ntt 
SK*#i$##»f3gSfcD 2 0*teJP^.Tl 6B#fHSJeS£ 
ft, 0 OtT'l 5^P B WiLT»$*jg$t 

or — D — ^* U =f -> F tLTW L ft! 2 Rtflfc 

k 3 *-t*i-ejiH»ft a o n i 5 % . m 1 s x& era 

&ttflg (HSS^OHS) KTJKtftU «K^)4 5%IC 

lilt, *7A?d? hi^x-f — *frv>, 

55, BS*XT- 1016NaI) ^rft'ffl U WIS. 
4 cm©-X>^-y h#^7.-?>l^XS*5AtC7KSgl»« 
T3ti*Lfco ^CD^, WMJlfi5mCD#yA4*£}g»E 
LTWJKJl^ft*^ 2 0 m\Zf3.& i 5 Lfc. *7Art 
!BI*5 5ti;iiLOO. Jl^Oft^* 5 v/ v % 
flPx., ^tliC 5 5°CCD?a*^S V 0. 3roatjST^tU 

Lfco «lRSn/t»Kl, 2 3 
ckR-355-15 (t^tYMCM) £l£ffl 

L/, ) tc^Ht, -tn-enjea 9 7 

[0 0 4 8] 

immB- 2 



«<Olft¥Mttf] fiSfeB - 1 ©75feTI 



( 10 ) WflFJB3 18 2 6 7 9^ 

20 

( 1 ) TCStfr W 

ifltett C = 4 4 . 3 % H= 6 . 2% 

mWaife C = 4 3 . 25% H= 6 . 35% 

:C :i H (! 0 ;i ) 

W2 

C = 4 3 . 7 % H = 6 . 0 % 

gf#tt C = 43. 48 % H=6. 32% 
10 : Co H 5! O,.) 

W3 

S'i^ffl C = 4 3 . 8% H= 6 . 1% 

WMSit. C=4 3. 64% H= 6 . 31% 
(yXFxt: C 3t H (! 0 3 ,) 
( 2 ) 

i$)3t 1 6 6 6.6 

#)S2 8 2 8.7 

mm. 3 9 9 0.9 

( 3 ) m^msm 

20 ^■Tticottfi-t)iRp»*-5aB:'Rtt^$^Vi. 

( 4 ) MfeKJS 

( 5 ) ffifi 

(a) 1 N-gfflET«l7K^T5i. '/i-fncoefttfe 

(b) y;va75 7-ii©ff«l:J;»). 

-X2tJ^M/AD-7, 1 Xil-*, t!M 2 (X^Jl 3 — 
7,3^)1 y h W\D— X 1 XX£, *R3ti^3-X 
30 4^tM//\D-Xl^^«lfc. 

(c) ft*ga&ft&ift£*r (' 3 C — N M R ) iCiD. % 
K 1 tt, 145 1 2 3 C y7*tM^#e»nfc„ 
R«2 44@©R3(S££FoTi3D, 12a<02eT^^ffi 
SKlIfCfSWA^fc. irvVK-Xvf (KL 
AUS BOCK) m r7HA*>yX • < > • ft — 
#/W HI/-h"^5Xh l J--7>K'/H^5X 
h U — (Advances in Carbohydr 
ate Chemistry and Biochem 
i s t r y ) J , |4 2#, 119 3 TiS 2 2 51 (1 

40 9 8 4$0 "C«etT^SflPP*K, a-D-^Hf 
^7~X, a, a- hUAD-XRtKvjl/hTf Ur3*«<7) 

D-^;U3hf^y->;u- (1 — 4) - a -d-^olo t? 

<t*iJWf$tlS. sfc*I2tt. Rfc* 1 9*©' 3 C 
50 X h «k 0 , L, . *#JS«. O - a - D - ^ 
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j^t ( 7/yJk (i—4) -o- a-D-y;m 

(1—4) -a-D-^mtf^y^^ a- 



( 11 ) ^3 1 8 2 6 7 9^ 

22 

(1—4) -0-a-D-^3li7/H- (1 
— 4) -a-D-^3t a 7/y.^ a-D-TJ^hh 

n-enfti, {L2xiMt3tc^rr 0 

[0 0 4 9] 
[ftll 



CHj oh 



CH*OH 



OH 




[0 0 5 0] 



[ft 2] 



-7 * h h v 3T ^ ;p v ;p h ^ K a m m 



CHiOH 



OH 




[0 0 5 1 ] 



"? JU h h U * v & V K f »J * 2/ Jt © flf it 



[ft 3] 



CHt OH 



CHi OH 




[0 0 5 2] z.n%<DW&fr%* #5K 1 -D-v;i/ 
, iI2^a-D-V,)^h'Jty^ a-D- 

iJtvF (#J£, VJl/hhUtyJ^hhUtyH) 40 
[0 0 5 3] 

h h u^> ^ ^f-n-f nicg UTitt-SttfT; h 



[C*3ViTfe5EC:^lttB«)&n^*^fco Lfc^^T, IE 

g/k g^±"C*ofco 
[0 0 5 4] 

jgla-D-VJ^hhU+y^ a — D 

<B*&TiMtLfc*6«9 7 %£1±.<D a — D h b U 
^~>;y a-D-^h HJ#~>K («H3) Stfffik: 

[0 0 5 5 ] sJcteAcoa^WttKftW^fci^^, * 
( 1 ) ^Rcofe 



9 SI- 
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( 2 ) 

?$^?SttJifee < ]ra<, 2 5t5)*10 0ml!:fLT$<) 
9 1 g?§#?T<5>o 
( 3 ) Hbft 
m. p. 2 1 5°C 

(4) *fl>fc«JR;*"^ h)l 

12.9 7 Vy h*«LT, 

(5) ^XttH^r 
17-l-ff 'XF K-7 (F. H. S t o d o 1 a) 

• V+r-f If-f — (Journal of the A 
merican Chemical Societ 
y ) J x S78f, g?2 5 1 475M2 5 1 8 H (19 5 

L&t»*xanawB»*asbfc. feni^Ei 6 c 
xaiig#fffiK*w*iiftia#fft (20) tix7. s 

" » 10. 0', 13. 1°. 17. 5° KLK' 18. 2 

° *wr*. 

[0 0 5 6] **Sfi<&»i£#fttt> a-D-YAFf-U 

t(- ->;i a - d - tju hh'J* •> F roifi^lai®;^ <E> 

ftx77&, «IW£lt^ffi«i:if0^ffiii«jOaWiT€r*. C 
o') J: '} i ' L ' C m 6 ?1 o jfgfi * - L) - V H b h V*-»l>a 
-D - hFUty Kte. a-D~v;u h h y ^->;i/ 
a - D - h h U Fcommz =k oT^co®S14 

2S{ 



*«, {tits, bus. m&mtsa^mm.^. 



[0 0 5 7] ^mW^T^MMtLT, a- 

[0 0 5 8] 



( 12 ) #1^3 1 8 2 6 / 

24 

[*Sfi#tJ A - 1 ] HS&A - 6 cO^TUSS bit hl/AD 
-X 1 M^SiDCx + X h U > (DE18, tl^ft^X 

sttti^afK??, Ka^/t-f 4) 2 sags 

pH5. 6 t:UT, • Xr7Dt-^7-f 

^ 7. nv;u hf+x h u > • iOl^y hf>> 
'A'^-mm it»$$*ffis ic l & 

10 ibT, SttjKfCTjMe.. -1 (HSSW'O 
HI) tTMLTfSSL, «|gLT, Sl7 5%©y 
V y Hffi^ a 7c 0 9 2 % tffc, 

[0 0 5 9] * P a ptt. V )1/ h isJUTJl h is H . f- r 
•J ■t^}V r 7)V F, VJI/ h h ij ^->;i,vj!/ h h U =t-> 
H . F5t ->;i/Vjl/ h h U ^ >- FStf-?.;!/ h 5=- 

h 5 * Wl< h Y 7 * i/ H 1s. if<D#M7ctt^ U rf^ 

cd«s> «s-tts*L, ftas, E*s. mm 

20 [0 0 6 0] 

[HJ£0!IA - 2 ] TfJiSOD h b/\n-X (fD3tM*©) 1 
SSgPRc/a pf*X h U > 1 . 5ll^tt4 

aSn?(ctP»ij§|?L, I«6 5t, PH5. 6 tc L X , 
■VMM \ 1 ©«^-i|W]i;->^nv)l/ h-r^X hU > ■ 
7)Vf} J h7>X7i7-t**a-yXDf+X h'J > 
g^fcD 1 0MDX.T2 4B#fflR«e-S-. ^UTfP* 

s*n*MfeS3-a-fc. uOSSMKs sr. phs. 6 

5S# 1 5 0 0) SrBJg* g =§7c 020 1 6 3# 

mma- i jwtux. mm? 5%v~>? 

7^*, ES f^t) mtziO V&mW 9 3 % T-f#fco 
[0 0 6 1 ] *(B,tt, v;U h hv H\ Til/hh 

U It's)),-?)), h -> FS.l^v;P h h g h h U * 

-> k € em a d ^n-enm 1 5 % . m i 5 % atjc« 
k e . tfm m rs a <d &mffi.f&® t *fu tcsi m x- # * . 

[0 0 6 2] 

40 [HM#1J A - 3 ] 1S2 0 %Wmi\Z a-75 7-t' 
(/^ • ;*f^X7 • O^X hU-ttKsC, 
^-V5-J16 0L) ^Wfmitm^tz.'O Q . 0 15% 

in*.. 9 5/5M1 o ortijp^Lx^t-L. »^^in*ft 

M^tTDE 3 C0«<t**#fc. *Si:iB«libT 
IMMltfttoSaiA - 6 CDSffiTHKLt h W\D 
-X€r»f?b. SS5 51C, pH5. 3iCbT> -fV7 
5 7- tf (ftjS^tL^15C^ft{t:^W^Hff»5E) t«t»g 
Mi/cO 5 OmtRrJ^rMiA- l W*^t[w]U->v-a-7 
JUhx*X h U > • h7>X7i7-t'$g» 
50 glfct]l 0W4DDA.T4 ORpWRJS^i*-, ^C^7f»3(5 



( 13 
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zM&izz^tz. z.<nmmz^m^xmmm 2 5% 

',Z-$$lLfz'&, $.815 5t, pH5. 3(C*jt£fLT, 13 
-75 7-t'$»g^fct3 2 O^tiEJa^T 1 6B$ffl 

'«A-liH»lc»», WML, fSCLt^uWg 

[0 0 6 3] * c ^tt, TjU K->.jut;u F -> F\ v;uFF 
U Iris)],-?)], h -> F*&tf xvu h F U ^riy)V^)V h mj^- 

y F *HJ»*afc 0 rn-?m<] 2 0%, 2 0 % 

tii*, mmnmet, «stt$wu flt&ft. «;i4n a p. is 

[0 0 6 4] 

[HMW A - 4 ] HJg^lJ A - 2 CTD^STIHS L fc v;U F 

F -> b\ h F u F -> FK.tfv;t- 

F F U F F 'J 

U unSrSMSf LT«^]4 5 %tCLfc, ^(Tjv;!/ F 
F •> F, F h Ut->JI/TJl-hi/ KRtXvjb 

F h'J^yJK^h FU^rv F^-ft£flSs6ofc*6. fr® 
MlibT, «a»«tt3&g : -*>3tlM»JB (^57 7- 5 20 
#;i4t)l5?E. flffi^^Xyir^ 5 0W-X4, Ca 
■11) £jair»fc£t*tt. 3?*B-l<0*j*lcLfc36<-3T* 

F\ f f u^fWi/T^Fy- K2fctf-r;u f F u^->;i/ 

F F U FiSS^WB^S^L^T, *Hi^* 
IIMfllA- 1 iR«tc#S» SlfffL-Tz8^6 5 %<7»^ 

[0 0 6 5] * n a pWu F ->^t;u f -> F\ h f 
U^-->;uv;i, f -> fs.u:v;u F h U Osris^h hhut 

^ f z^n^nmrnwi^tz ^35%, »35 30 

tit*, MOSS, ftittftL, ft**, ftffiffi, E 
[0 0 6 6] 

CHJfiiaj A- 5 ] 5**01 A- 3 cD^ffiTMI3bfc-7;P F 
)i> F -> F\ f F U ^-->;i/v;u f -> Fsl^ju 
F hU^yJ^h HJ:*^F 

- 1 ffl^l;LitibTA7A^D7 Fi^T^-Srff 
K VAF->^T;i/F->Fili^=S-H^ TJI/hMJty 40 
F -> FK£:fiTH$}*tfT;U F F U )l> F F 

u HW^B^cD-f n-^nssgflit Life^T, cine 
© -> 5 y 7"£. ^n-fniffta/: o ir*sw 15%, #j 

1 5 XRC^W4X-C»/t. 

[0 0 6 7] Ctlbti. i§5M.E£"7JU F -yjl^Ji- F v F. 
W&i&Dl F F U ^-->;i/T^ F v KXteiSSfcEffi^A I- F 

u^-v;i/-7A f f u^--> f*£. ^n^nmm^tziom 



> 4*flF3B 3 1 8 2 6 7 9 # 
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[0 0 6 8] 

immmA - 6 ] iue^a - s <oijm-tfutmn&-?ji, 

F F >)*~>)l-?)l F K'J^y F€ilS^8 5 

l-, ^©»»«*s!iatefc:i»3, f f u*->;u 

VJU hFUtyh**l B B a >LT2 % t 6 

tt^UTffijUL, *HfA7 FlcatOtBL, MT2B 
fNlML-Tliii, »6!c5i±, mnfz7ny9&tym& 
T^PfL, ftj*, ^iLt, ^7AhhUty^-7JL. 
F FUxi-v F^W^^tffeo 
.[0 0 6 9] * D ^«. HKfltjtggSttS^^T, 

«Stt, $ttt*tL- tt^tt, ftfflfi, ElSi. 
if © ^afflfiJt* (C WfiJ ICftJffl Tit 2> . 
[0 0 7 0] 

SffiWA- 7 ] i&fcA- 6 CD^ffiT««bfc5|5StlC F 

0 ?6j$«iC> ^ DTA h '.J > • iOUTJ/ F 5 > 

77i5-ifSB»*gSft0 1 0*ffiJO^T2 4 WW 

S55t, pH5. 3CIi#lT, fc*$^ 

R^iCttS. IiL.T8g7 5%0>'777"€ 1 mW<fo 
^Tz <0 9 2 

[0071] ^n^n. t;u F->;i/v;i/ f-> F. t;I/FF 
*)-*i/)l^r)V F -> F&LS'TJl/ F F U ^r^)V^)V F F U^" 
>'K*HJEf*Sfct)-tn-€ r njB2 5%, «2 5;«lFI5 

[0 0 7 2 ] 

[HSS^JA-8] *M^JA-4c07?STISSUfc-7;i/F 
->;t-v;u f v f, F F u ^-->;ut;u F -> FS.^^ 
F F U*->;Pt;1' F F U*-> ^fy7 7 7"*, 

[0 0 7 3] *Stt. ^SEf'JA- l«*^tlH«ic, «( 

[0 0 7 4] 

(HJWifl A - 9 ] H^A - 5 CO^rffiTWS LtBJSg 
7;^->A7Jl,hyh'y7 7 7*6 0t:T2 4 S^rflK^ 

0 . 5 %C0^)*$!K^ 9 3 %Tf#7t. 
[ 0 0 7 5 ] *p D pli, HJE^JA- 1 ©Jft^tPItSt. 

[ 0 0 7 6 ] 

[^m^i b - i ti-ufcisH 'M/MM a - 6 coum-n-n 
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ItM^ft F I- Ut^V^ F MJtv F^#3»5fc 1 * 
[0 0 7 7] ^tt^*fTlt*CDK^«n. 

- tt * i l t . * n u - mm. * m m v x v » « k«# . 

(*ttmc*fi8T&£,, Sfc, ffeAI^Mtc 10 

[0 0 7 8] 

[HM#1J B ~ 2 A-F + -T >■?-] 5 5 % jtftlftttc 1 

o o mmmzm&mA- i cr>-jjmx%ti f ->)i-?)\> 

F -> F> F F U -*~>)l-?)l h YR7S~?)l h F U 
->;i/T;P F F u :*--> F^i*co#jS7t:tt^'J ^ 

[0 0 7 9] * r Stt. #WU m*&*?T. MSWHtil 
[0 0 8 0] 

immm b - 3 ;_-» 20 r 1 5 0 a« 

- 2 ooy/yrc-f^/i-r:;- F f -> F , -?))/ F f u =t 
->;i/T;i/ F -> FKtf7Jl. F f u ^--y^iV F F u ?j--> F 

0 fiitSIL •^^5 1 >5fi*a5S.Z>'^X> 30 

[0 0 8 1 ] -^v;::, ffl*, felt ATS 
[0 0 8 2] 

[hm^j b - 4 $imnm mmi 1 o fifths sot: 

T2 0#|BJilOS»«:®Lfc&. 4 0°CiC?£2?iU CtUCX 
^-^-0. 3 S*S^JPx.T*<J 3 7DT1 OBfRffgW 

- 8 c-: 'I F ^t;!/ F -> F , TJP F F U ;t 
z/)l-?)l F -> HSO;'?^ F F U ^iy)l'7)V F hUtv F 40 

ismnk 4 anas, mm 1 a»gi5s L<s^ftw -> 5 <>■ x 
[0083] a*, tm*«*iJ;<ijisjbfe 

[0 0 8 4] 

VMirm b - 5 jd»#^?l] m?l 1 0 0 mmmz^nm 

A - I 0) )nlr r :n?:."?<l F ->JF-< JF F -> F . ^JL- F F U 
•t-sJWl F •> F*R^v;P F F F hUtv 

F 13. Hom&Ttte* U ra'm^W -> 777*3 aa^&^!f 50 
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W 1 a»S5$^S|L. y"ly-Ft-^"TJ!jP^ML, 

[0085] fifn&itiJfcT. at*^ c fc<. 

JSJtft, 7;u-y, n-t— . 3 3 7. *l3S^:i*coia* 
[0 0 8 6] 

[H»JB-6 »*-^i-X] «8^«tcJ;D®ifiL 
fc* U >->**?t^* 3 3 a*a5(C*f L, mMMA -9<D 

jftk-cmtzmmm-? )i b ->;uv;u f y f»* s o mm 

3, ItlOliSi, 4g7K^x>S5 0. 6 5fi»a5. U 
>X'®(). 1 L-7X3JHfyl0. Iff 

sr. ?i>iv-yo. iasg|5. 7;i/7>o. saa 

-tltc, HM^JA- 4 © AteTWcVjP F y-JFVJL- F v- 
F, vjy F F UtyJ^Jl/hy HR^f F F U 
TJL- U t-> F^a t ■> 7 7 > ^- 1 LTX 

?V-U 3 0^ffiit«iL, ^gbTSfn^ff 

[0 0 8 7] ^-/+$W*^3 0%O?a*> f i- 
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[0 0 9 0] 
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* s b ^ < a: e & \z mmmm l , z n 4 assp 

Rt^lSfi^A- 8 OTT-ffiTiffc-?;!/ F ->;i/v;i/ F -> F, 
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F FU^-->F^W^*3a*gl5i:*JPyt, ItliWi 

[0 0 9 1 ] * n "ptt. T-y-X^-^-, ffit^ifeAffft^ 

3- — r yttkx&Z). 

[0 0 9 2] 

[Hi6^JB-9 7JX^-F^7U-A] a->7s^-5F 
1 0 0 afiSK, MfflLffl A - 3 073 teTl#t v ;!/ F v-JUT 
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)V b -> K, -7)1 b b V*->)\,T)l b -> YTklS"?)]/ h b U 

h h ust-v H£*tfrjfe i o o asais, h 
-x s o mmm. mm 2 0 1 a»^*3t 

ft L T C ?&: o fcNf A c n * 

lTliO/\-7iM$jDA, Its. /r^'I. SgLTfi 
fp£f#fc« 

[0 0 9 3] * B p ptt, fts6b ^t^^WU fiftfclt 10 
[0 0 9 4] 

[KEMWB- 1 0 *t»9 OSfttflC. 

3->X^-f2 0lii, *JS^JA-9©^feTf#fc 

[0 0 9 5] □ ^fcDfe&£fT, ®i**> 

[0 0 9 6] 

[HffiftJB-i 1 a«] *Li^->x^u>^-'\xjt, 
x— 0. 5*ftgE. ^ h7tl/-f >K#U T+->x 

^U-trU > lfiftgp, am- jyy;un— j!/0. 511 

)V b ->)l-?)l h -> h\ h h >)*->)l^?)l b -> K&tf 
v;U h h U ^- FfUty F^* -> 5- >y 7 3 . 5 

sasfs. 9-^j3 ->;i-;p^ > 1 aaas, s > e & 

ij?-o. 1 aagR&tf *f 8 5. 3 fiSgft* 

ft]*.. Jfr^y^-flf— fUfcU ¥U££»jilx 
[0 0 9 7 ] *fi,«, «Htt*S?LSrc:, B&ttihfc. 

fee *ri& t* i bxwfij \zmm -e* * . 

[0 0 9 8] 

[*IWB-12 X + >,7 U-A] t;Xf7'J>S 

/ xr7 u u -fe u > 5 itas, a-?yu ->;u;u 40 

f>21If, Sft»/1?7-Y > 1 MJ^^> 
SE^ U -fe U;H 0 SMSH. SfeitWA- 9 WfttiTZlUzM 
h yiKJP h > Kf/>* 4 S*^7£o«5ftJ©jg 

StaATStfME^U y- U-A&S»iiLfc 0 
[0 0 9 9] riOfil^'J-AT, B ^tT±h 

[0100] 50 
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[*»IB- 1 3 »#^] 35 ~'J >mtUl->^A4 5 

aaas. ^^'j^sstK^-hu^Ai. snap?, ^u-t 
u>2 5 sags. ^u^-^->x^u>y;nf^>7'?U' 
-ho. 5 mmm, mn&MA- a co^mTntz^)v b •> 

)l h ~> F, b b b -> K&tXvjU h 

h U t<>^7A h h U K ^ f j > -7 y 71 511 

as. -y a u > o . 02 sasB&tf o . osh 

[0 10 1] *tP P tt. JtiR, ?5fe#/3t,^ffT. 
[0102] 

[*si#ij b-14 s©^*sij] mMMA-so-fim 

Tft/c?;!/ h b -> H. v.Jlx h h Vjri/JU^Jl b 

->FRcX-7^h h'J^->Jlvjl/h h'J^->F^*^*2 
o MfflU y U -» 1 . 1 Uff. 5 >K^- h u 
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b. h-hy-JHTlf B r#fe. 
[0103] 1 3 3 7YM 5 0 0ml© 

[0 10 4] *,Pptt, bhffl*ft5f, mS^t'^O* 
[0 10 5] 

vmm b - 1 5 «w**»j] iuswa- o cd^st 
SfcMl?^ h h ij *->jvv;p h h u*-> Kfr*t»* 5 

8 Olif, KjftlPjttl 9 Olitf. Mi»?L2 0 91 

agB, ififtx h u 5f a 4 . 4 ywi. 

8 5S*atS, B?t^-7i7'T-y"7yA4fiaai5, f7S>0. 

o i sags, t 7s n )v t* >«x h u # a o . i aasfs. 

fc'^5>E7tf-hO. 6fta^StX— nf>S72 
HO. 0 4S*g&fl^&-5K'&4fcSW84T-5. c:coE-S- 
ft2 5gf-3$, 7S*-h7^S8/hfit:*«U, t 
-hv-^LT»fp*f#fc 0 

[01 06] ^p^li, 1 g^-£*<] 1 5 0 755 3 0 0ml 
£>*iCfg#ELT\ MStU »«f*j*C«fcO# 

[0 10 7] 

[IWB-1 6 -f>y-7iD>Sl tF^II 

-f >a-7iD>- r ^Hffi^JA- 5 Q77ffiTl#fc?SSfi 
h ->;l/-7^ h -> H ~> 5 >y -f^mM^tLT 7 %i5 
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L. mmmzn-f 7 >\ZjtmLT , m 1 mtzt) h h 
[0108] 1 BSfcO, *A 1 2 0 m 1 

BIBIJfcKUTt), «&i<l»LT',^. 
[0 10 9] io 

»3:£tt*3e> Sr. fSICWdbT, HS&ffcSikMy 

BfS^fC^SnSt KXilSilytJ 47D-/X-77 

5r*jl_D $i±T|^*L, D H $ 1JT, h 

h3e«S^*7 •^nyX-7773' a Sffe&fifl! 
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D - ^" U =f X*7l/ n £>J"U a - D - ^- U rf yjUzi -> F tt# 
STctt^-'JrfWT, «»Tft3e-C»D, tKC^LB^ 

a-D-^-'JzfiT'jUzi^ a-D-^rU 
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